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DETAILED ACTION 
Examiner's Interpretation of the Claimed Invention 

The specification states (page 2 lines 2-10) that prior art dipper buckets suffered 
from a disadvantage that the teeth were too short and that an increase in length was not 
possible due to insufficient structural strength. The specification then states (page 5 
line 25 - page 5) that invention creates a tooth having a strengthened joining portion 
with improved ductility, thereby making it possible to increase the length of the sharp 
portion without worrying about breakage. Therefore, the Examiner understands the 
invention as being a metallurgical process necessary for creating the improved tooth. 

The Examiner interprets the metallurgical process as (a) cooling to an 
austenitizing temperature, (b) quenching in a liquid to form a hardened structure, (c) 
heating the entire tooth to temper the microstructure, (d) air cooling to avoid thermally 
induced stresses, and (e) selectively annealing the joining portion of the tooth in a liquid 
to increase ductility in the joining portion. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Rao 

(U.S. Pat. 5,129,966) in view of: Mitchell (U.S. Pat. 1,552,867); the ASM Handbook, 

Volume 4; and the admission of prior art in the specification of the instant application 

(Fig.3). 

Regarding claim 1, Rao discloses (col. 1 lines 32-33, col. 6 lines 48-65) a 
process of manufacturing a tooth of a dipper bucket, the process comprising the steps 
of: heating to an austenitizing temperature of 900-1 100 degrees C, rapidly quenching to 
room temperature, and tempering at 190-230 degrees C. This would be cooling the 
tooth at a first temperature, suddenly cooling the tooth in a quenching liquid, and 
heating the tooth at a second temperature. Rao do not specify that the tooth would 
have a larger joining portion coupled to the dipper bucket and a sharp portion. Rao also 
do not specify air cooling after tempering. Rao further do not specify a selective 
annealing step of supporting the tooth with the joining portion immersed in a fluid and 
the sharp portion exposed in the air. Rao additionally do not specify that the first and 
second cooling steps and the selective annealing step would take place in the furnace 
and do not disclose that the quenching liquid would be the same as the fluid used in the 
selective annealing step. 

With respect to the tooth having a larger joining portion coupled to the dipper 
bucket and a sharp portion in claim 1, applicant admits as prior art in Fig.3 a tooth 
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having a larger portion coupled to the dipper bucket and a sharp portion. Rao discloses 
(col. 6 lines 48-56) that the method is applied in order to achieve hardness and 
toughness. It would have been obvious to one of ordinary skill in the art to combine the 
method of Rao to the tooth of the admitted prior art in order to achieve hardness and 
toughness as taught by Rao. 

With respect to air cooling after tempering in claim 1 , the ASM Handbook (Vol. 4 
pages 76-78) discloses that severely fast cooling can produce distortion and cracking. 
Therefore, it would have been obvious to one of ordinary skill in the art to modify the 
heat treating method of Rao by air cooling after tempering in order to avoid distortion 
and cracking as taught by the ASM Handbook, Volume 4. 

With respect to a selective annealing step of supporting the tooth with the joining 
portion immersed in a fluid and the sharp portion exposed in the air in claim 1 , Mitchell 
discloses (Fig. 5 and col. 1 lines 89-110) supporting a steel member with the joining 
portion immersed in a fluid and the sharp portion exposed in the air in order to remove 
some of the temper or hardness already imparted thereto. It would have been obvious 
to one of ordinary skill in the art at the time of the claimed invention to modify the 
method of Rao by supporting the steel member with the joining portion immersed in a 
fluid and the sharp portion exposed in the air in order to remove some of the temper or 
hardness already imparted thereto. 

With respect to the first and second cooling steps and the selective annealing 
step taking place in the furnace and the quenching liquid being the same as the fluid 
used in the selective annealing in claim 1 , the purpose of the invention as stated in the 
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specification of the instant application (page 5 line 25 - page 6 line 3) is to improve the 
ductility of the joining portion of the tooth in order to be able to increase the length of the 
tooth without breaking the tooth while in operation. Since the purpose of the method is 
to have a metallurgical effect on the tooth, the Examiner asserts that first and second 
cooling steps and annealing steps taking place inside or outside the furnace would be 
functional equivalents. The Examiner further asserts that the quenching liquid being 
different than the fluid used in the selective annealing would be functionally equivalent 
to using the same fluid for both steps. 

Regarding claim 2, Rao do not specify the use of an electric furnace. However, 
the ASM Handbook, Volume 4 discloses (page 471-472) that electric furnaces are 
commonly used because they are clean and free of the pollution normally found with 
fuel-fired systems. It would have been obvious to one of ordinary skill in the art to 
modify the heat treating process of Rao by using an electric furnace because it is clean 
and free of the pollution normally found with fuel-fired systems as taught by the ASM 
Handbook, Volume 4. 

Regarding claim 3, Rao discloses (col. 6 lines 48-56) that the first temperature 
would preferably be about 900 to 1 100 degrees C, which includes the claimed 
temperature of 920 degrees C. It has been held when a claimed range overlaps or lies 
within that disclosed by the prior art that a prima facie case of obviousness exists. See 
MPEP 2144.05 I. It would have been obvious to one of ordinary skill in the art at the 
time of the claimed invention to select the desired temperature from the range of 
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temperatures as disclosed by Rao because Rao disclosed the same utility throughout 
the claimed range. 

Regarding claim 4, Rao do not specify that the fluid would be oily. However, the 
ASM Handbook, Volume 4 discloses (page 125) the use of oil for tempering in order to 
temper for a long exposure. It would have been obvious to one of ordinary skill in the 
art at the time of the claimed invention to modify the heat treatment process of Rao by 
using oil for tempering in order to temper for a long exposure as taught by the ASM 
Handbook, Volume 4. 

Regarding claim 5, Rao do not specify that the first tempering temperature would 
be about 460 degrees C. However, the ASM Handbook, Volume 4 discloses (pages 
121-123) discloses tempering temperatures of from 210-650 degrees C and shows how 
the tempering temperature determines hardness, strength, toughness and ductility. 
Since tempering temperature is a result-effective variable as taught by the ASM 
Handbook, Volume 4, it would have been obvious to one of ordinary skill in the art at the 
time of the claimed invention to temper at a temperature of about 460 degrees C as a 
routine optimization. See MPEP 2144.05 II. 

Regarding claim 6, Rao do not specify that the fluid at the bottom of the furnace 
would have a temperature of about 560 degrees C and that the fluid at Its surface would 
have a temperature of about 460 degrees C. As in claim 5 above, the ASM Handbook, 
Volume 4 discloses (pages 121-123) the effect of tempering temperatures, which would 
be the temperature of the fluid in the claimed invention, on the hardness, strength, 
toughness and ductility of the treated object. The claimed limitation of the temperature 
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of the fluid at the bottom of the furnace having a temperature of 560 degrees and the 
fluid at the surface having a temperature of 460 degrees seems to be directed toward 
the unclaimed apparatus and not the "process of manufacturing a tooth". The Examiner 
asserts that this would have no apparent or disclosed effect on the process and 
therefore would be functionally equivalent to the heat treatment process of Rao. 

Regarding claim 7, Rao discloses (col. 6 lines 48-56) that the method produces a 
desired hardness in the steel member. The Examiner asserts that the hardness would 
be from about 46 to about 48 as expressed in HRC. Mitchell discloses (col. 2 lines 108- 
110) that the method reduces hardness in the annealed portion. The Examiner asserts 
that the hardness would be from about 35 to about 46 as expressed in HRC. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael P. Alexander whose telephone number is 571- 
272-8558. The examiner can normally be reached on M-F 8:30-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on 571-272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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